Background: Homocysteine a thiol-containing amino acid is an intermediatory product formed in the metabolic
Introduction
It is well known that homocysteine which is sulfhydryl amino acid showed similar chemical characteristics to cysteine, hence this amino acid has given name as homocysteine. It is an intermediatory product formed during the metabolic conversion of methionine to cysteine [1, 2] . This amino acid is produced through demthylation process of dietary methionine found in abundant as animal protein. It is present in plasma in different forms, about 1% as free thiol in circulation, 70-80% remains disulfide bound to plasma proteins mainly albumin and 20-30% combines itself to form the dimer homocysteine or with other thiols [3] . It is reported in studies that homocysteine which is considered as a main determination of methylation cycle is methylated to methionine that undergoes in the process of Sadenosylation and forms S-adenosylmethionine (SAM) which is the main methyl donor considered for all the methylation process in the cells. This methylation is accompanied by energy loss so this reaction is irreversible where as demethylation reaction leads to the formation of S-adenosylhomocysteine (SAH) which is a thioether analogous to methionine [4, 5] .
In a recent study it has been reported that homocysteine which is a leading factor that can be used in two way during the methylation reaction process. One in case of homocysteine deficiency it is re-methylated to methionine in the presence of enzyme N5, N10-methylenetetrahydrofolate reductase that converts homocysteine to methionine. Secondly in case of sufficient amount of methionine that instead of homocysteine cysteine is produced. This is achieved in the presence of cystathionine -β synthetase with pyridoxine as a cofactor converts homocysteine to cysteine [2, 5, 6] . It has also been reported in studies that homocysteine is primarily transsulfurated in the kidney and deficiency of this transsulfurated ultimately causes the rise of plasma homocysteine under different physiological or pathological conditions such as hypertension, diabetes mellitus, aging and end stage of renal disease ESRD [7, 8] .
Homocysteine which is an intermediatory product of methionine metabolism is considered as a risk or pathogenic factor in the progression of chronic kidney disease (CKD) which has been considered globally as a serious health issue [9, 10] . Patients with chronic kidney disease or receiving hemodialysis treatment showed low grade inflammatory status. It has also been reported that early stage of kidney disease (stage 2-3) patients showed Azmi [4] [5] and those undergoing hemodialysis [11] [12] [13] . It has been shown in a study that patients with chronic kidney disease showed signs of dyslipidemia which is characterized by elevated serum triglyceride and low density lipoprotein levels but reduced serum high density lipoprotein levels [14] .
Several studies in this respect reported that age, blood pressure, diabetes, proteinuria, dyslipidemia as apolipoprotein B or high density lipoprotein cholesterol level abnormalities and smoking were associated with the subsequent decline in glomerular filtration rate [15] [16] [17] . Therefore, the aim of this study is to measure the homocysteine level and lipid profile in the blood samples of chronic kidney disease patients with or without hemodialysis in comparison to control subjects as well as to evaluate the role of homocysteine as a potential biomarker in the progression and diagnosis of chronic kidney diseases.
Methodology Study design
It is a case-control study that was conducted to evaluate the homocysteine level and lipid profile as a prognostic tool in chronic kidney disease patients with and without hemodialysis.
Study Setting
This case-control study was performed at Isra University Hospital Hyderabad, Liaquat University Hospital Hyderabad and Bhitai Hospital Latifabad, Hyderabad. 
Inclusion Criteria

Experimental Collection of Blood Samples
Whole blood 5cc was collected in sample tubes from control and case subjects separately and simultaneously. All the blood samples were left for 30 minutes to allow the blood to clot for the separation of serum from clotted blood. Collect the supernatant serum into another tube and kept in refrigerator at -20 o C for biochemical analysis.
Biochemical Assessment
Determination of Homocysteine
Honrocysteine level in the blood was carried out according to chemiluscent micro particle immunoassay kit system of Abbot 2007. This is a one-step immunoassay for the quantitative determination of L_homocysteine in human serum using CMIA technology with slight modification in the protocol [18] . Normal value: 5-15 µmol/L.
Lipid Profile
Determination of Free Cholesterol
Cholesterol level in the blood was carried out according to Roche diagnostic kit method using RocheHitachi modular analyzer. The analyzer automatically calculated the concentration of each sample in the blood. The conversion factor used was: mg/dl x 0.0259 = mmol/L OR mmol/L x 38.66 = mg/dl.
Assay Procedure
The method is based on the determination of  4 -cholestenone by the enzymatic cleavage of cholesterol ester by cholesterol esterase to produce free cholesterol and fatty acids. The cholesterol is then converted to cholest-4 aminophenazone which inturn produces color to determine the concentration of choleterol through photometrically.
Determination of Triglycerides
The level triglyceride in the blood was determined according to Roche diagnostic kit. The test was performed on Roche-Hitachi modular analyzer. The analyzer automatically calculated the concentration of each sample in the blood. The conversion factor used was: mg/dl x 0.0113 = mmol/L OR mmol/L x 88.5 = mg/dl.
Assay Procedure
The method is based on wahlefeld using an enzyme lipoprotein lipase for the rapid and complete hydrolysis of triglyceride (TG) to glycerol followed by oxidation to dihydroxy acetone phosphate and hydrogen peroxide which then reacts with 4-amino phenzone and 4-chlorophenol under the catalytic action of perozidase to form a red dyestuff. The color intensity of red dry stuff formed is directly proportional to the triglyceride concentration that was ultimately measured photometrically.
Determination of LDL-Cholesterol
LDL -Cholesterol level in the blood was determined according to Roche diagnostic kit method which was carried out by using Roche-Hitachi modular analyzer which automatically calculated the concentration of LDLCholesterol in each sample of the blood. The conversion of factor used was: mmol/L x 38.66 = mg/dL, mmol/L x 0.386 = g/dL and mg/dl x 0.259 = mmol/L Assay Procedure LDL-cholesterol was broken down quantitatively into free cholesterol and fatty acids by cholesterol esterase. The LDL -cholesterol was than oxidized to  4 -cholestenone and hydrogen peroxide by cholesterol oxidase. The hydrogen peroxide produced then reacted with 4-aminoantipyrine to form a purple blue color which was then measured photometrically at 585nm.
Determination of HDL-cholesterol
HDL-cholesterol level in the blood was determined according to Roche diagnostic kit method. The test was carried out on Roche-Hitachi modular analyzer which automatically calculated the concentration of HDLcholesterol level in each sample of the blood. The conversion factors used were: mmol/L x 38.66 = mg/dL, mmol/L 3.86 = g/dLamd mg / dL x 0.0259 = mmol/L
Assay Procedure
The HDL-cholesterol concentration was determined enzymatically by cholesterol esterase and cholesterol oxidase to  4 -cholestenone and hydrogen peroxide which was then reacted with 4-amino antipyrine and HSDA to form purple blue color. The color intensity was then measured photometrically at 585nm.
Data Analyses
SPSS version 20.0 was used for data analysis. Descriptive statistics was applied. ANOVA and chi-square test was used to assess the significance p-value of <0.05.
Results
The present study was taken into consideration to evaluate the quantitative determination of serum homocysteine (Hcy), serum cholesterol, triglycerides (TG), low density lipoproteins (LDL) and high density lipoproteins (HDL) between the case control kidney disease patients and normal healthy subjects. Total 90 subjects were included in the study and were divided into three groups comprised of 30 normal health control subjects, 30 case control kidney disease patients with hemodialysis and 30 case control kidney disease patients without hemodialysis.
In the present study the age-matched subjects were considered ranging from 40-65 years of age. In case of age-matched distribution in the study subjects the mean ± SD age in case of normal controls, chronic kidney disease (CKD) patients with hemodialysis (HD) and chronic kidney disease patients without hemodialysis was found to be as 49.83 ± 5.05, 52.46 ± 5.63 and 50.51 ± 5.39 years respectively with p-value 0.14 ( Regarding quantification the homocysteine level in the blood showed significant difference among the study groups. The mean ± SD level of serum homocysteine is healthy controls, CKD with HD and CKD without HD was noted as 7.89 ± 2.78, 28.89 ± 9.27 and 23.44 ± 6.81 µmol/L with p-value <0.0001 (Figures 1 & 2) . In addition categorical status of serum homocysteine levels of normal, mild and moderate concentration found in control, CKD with HD and CKD without HD were found to be as 28(93.3%), 2(6.6%) and 0(0%), 2(6.6%), 15(50%) and 13(43.3%), 3(10%), 21(70%) and 6(20%) respectively with p-value 0.03 (Table 2) . Azmi Serum triglycerides, serum LDL and HDL showed statistically significant differences among all the three groups. Serum triglycerides and LDL were raised in patients with hemodialysis while serum HDL was found in lower limit. In case of serum triglycerides the mean ±SD serum triglycerides in controls, CKD with HD and CKD without HD the level noticed was found to be as 100.16 ± 21.60, 189.80 ± 70.71 and 160.26 ± 69.36 mg/dL with pvalue <0.001.
Regarding serum LDL, it was raised significantly in the hemodialytic patients in comparison to non-hemodialytic and normal control subjects. The mean ±SD of serum LDL in controls, CKD with HD and CKD without HD was found to be as 84.00 ± 1946, 134.73 ± 33.79 and 112.66 ± 25.25 mg/dL with p-value of <0.001 respectively.
Serum HDL on the other hand was also reduced significantly in the hemodialytic patients as compared to non-hemodialystic and control subjects. The mean ±SD serum HDL in control, CKD with HD and CKD without HD was noted as 40.93 ± 4.40, 23.41 ± 5.66 and 26.21 ± 7.44 mg/dL with p-value of <0.001 respectively ( 
Discussion
In this case control study we have analyzed serum homocysteine cholesterol, triglycerides (TG), low density lipoproteins (LDL) and high density lipoproteins (HDL) in the different group of persons. The prevalence of hyperthomocysteinemia in the different age groups of chronic kidney disease patients was evaluated and found that the mean ± SD age in control subjects, CKD with hemodialysis and CKD without hemodialysis was 49.83 ± 5.05, 52.46 ± 5.63 and 50.51 ± 5.39 years in the agematched subjects of different groups with p-value 0.14 respectively. The age-matched findings of different groups by the present study are found consistent to the previous studies [19] [20] [21] . Serum homocysteine showed highly significant difference among the study groups. Frequency of normal, mild and moderate homocysteine in control, CKD with HD and CKD without HD were found as 93.3%, 6.6% and 0%, 6.6%, 50% and 43.3%, 10%, 70% and 20% with p-value of 0.03 respectively. It has been observed that the finding of serum homocysteine (Hcy) noted is consistent to the previous studies [20, 22, 23] . It has been reported in a study that whether plasma pyridoxal 5 -Phosphate and homocysteine were dependent or independent each other in order to be associated with inflammatory markers in patients with chronic kidney disease (CKD) or those receiving hemodialysis treatment [24] . The homocysteine of above study is parallel to our present study as the mean ± SD Hcy in control, CKD with HD and CKD without HD was found to be as 7.89 ± 2.78, 28.89 ± 9.27 and 23.44 ± 6.81 µmol/L with p-value of 0.0001 respectively. Our findings are worth to be noted that Hcy prevalence in CKD and more in CKD with hemodialysis. However a reduction in serum Hcy with folate therapy is an incomparable observation as it was not evaluated by the present study. Serum triglycerides and low density lipoprotein (LDL) were raised in HD patients while serum high density lipoprotein was reduced. Serum LDL was raised significantly in the hemodialytic patients as compared to non-hemodialytics and control subjects. Due to the similar finding noted by the present study are almost in line with the studies cited in the literature [22, 25] . In a study it has been reported that there was no difference found in the serum cholesterol between CKD with HD and CKDwithout HD with p-value > 0.05. The above finding is a comparable finding to our present study as we have not found any significant differences among the study group [26] .
It has been observed that chronic kidney disease patients which were on hemodialysis showed raised serum homocysteine, triglycerides and low density lipoproteins but low high density lipoproteins. Hence through this study it is clearly noticed that the chronic disease patients are likely prone to develop altheroschlerosis and other cardio vascular related diseases. Therefore the importance of present study lies in the fact that the chronic kidney (CKD) subjects are prone to high mortality mainly because of cardiac vascular disease [19, 27] . Previous studies reported that the serum Hcy is inversely associated with the glomerular filtration rate (GFR) which decreases progressively in the CKD patients but epidemiological studies have shown elevated serum Hcy in CKD which is associated positively with CVD [28, 29] .
Limitations of the study
The quantitative approach of our study has assured that we have assessed the extensive range of patients of chronic kidney disease. However, due to the utilization of non-probability sampling technique the study might not be immune from selection bias. Furthermore the study design might create the possibility of observer bias.
Conclusion
It is concluded that the results obtained by the present study showed elevated homocysteine levels and dyslipidemia. The chronic kidney patients included in this study also showed signs of dyslipidemia which is characterized by increased serum triglycerides and low density lipoproteins while reduced serum high density lipoproteins. It has also been noticed that the hyporhomocysteinemia and dyslipidemia was found more profound in CKD patients with hemodialysis as compared to chronic kidney disease patients without hemodialysis but hyporhomocysteinemia in conjugation with dyslipidemia is thought to be a major risk factor for cardiovascular disease in chronic kidney disease patients particular which are on hemodialysis in particular.
